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ABSTRACT
Objective: The goal of this cross-sectional study was to explore quality of life (QOL) in a sam-
ple of postmenopausal women with physical disabilities due to polio contracted in childhood.
A structural equation model was used to confirm that menopause symptoms will have a min-
imal effect on QOL when disability-related variables are taken into account.
Methods: A sample of 752 women who were postmenopausal completed a written survey.
The structural equation model contained two measured predictors (age, severity of postpolio
sequelae) and one latent predictor (menopause symptoms defined by four measured indica-
tors). Functional status (defined by two measured indicators) was included as a mediator, with
QOL (defined by three measured indicators) as the outcome.
Results: The original model yielded acceptable fit indices (CFI  0.96, RMSEA  0.055) but
resulted in a number of unexpected relationships that proved to be artifacts after model re-
specification. The respecified model yielded a nonsignificant chi-square value, which indi-
cated no significant discrepancy between the proposed model and the observed data (chi-
square  18.5, df  13, p  0.138). All fit indices indicated a good fit: CFI  0.997, NNFI 
0.987, chi-square/df  1.43, and RMSEA  0.024).
Conclusions: When the effects of postpolio sequelae and functional status are included in
the structural equation model, only the psychological symptoms of menopause play a promi-
nent role in explaining QOL in this sample. The clinical implications of these findings sug-
gest that attention to psychological symptoms and an exclusive focus on the physical aspects
of menopause to the exclusion of other midlife life stressors and influences on a woman’s
psychological well-being ignore the larger context of life in which they live. In particular,
many women with disabilities may contend with additional or exacerbated stressors related
to their disability. 
INTRODUCTION
WITH ADVANCES IN HEALTHCARE and manage-ment of chronic and disabling conditions,
women with physical disabilities are living
longer than previous generations and transition-
ing through menopause in greater numbers than
ever before.1 Of the 30 million women with phys-
ical disabilities in the United States, more than 16
million are over the age of 50 years,2 constituting
a large and growing population of women whose
transition through menopause has received scant
attention in the empirical literature.
Much of the extant literature agrees that the 
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relationship between quality of life (QOL) and
menopause is complex and multilayered, with so-
cioeconomic, vocational, and personal factors
having a strong influence on QOL for women as
they transition through menopause. Kuh et al.3
found that life course trajectories that included
neuroticism or antisocial behavior and prior ex-
perience of mental or physical health problems in
adult life predisposed some women to greater
psychological distress in midlife above and be-
yond menopause. In the areas of physical health,
psychosomatic status, and personal life, Mishra
and Kuh4 found that among middle-aged wo-
men, the top risk factor for declines in QOL for
these three areas was work or family stress;
menopause status was associated with the two
first areas but not personal life. Other studies
have found that a direct association of QOL and
menopause was attenuated when other factors,
such as marriage and perceived stress, were ac-
counted for.5
Greene6 has proposed a vulnerability model of
menopause, arguing that the state of menopause
makes some women more vulnerable to psycho-
logical distress associated with middle age, such
as life stress, family stress, or bereavement. In
other studies, experiencing menopause as stress-
ful has been associated with higher levels of neu-
roticism, avoidance, seeking social support, and
lower agreeableness.7,8 Mood disturbance during
perimenopause and early postmenopause also
has been associated with stressful life events
around middle age, such as bereavement, caring
for children and aging parents, and health prob-
lems.9–11
The role of stress at menopause and its impact
on QOL and well-being in general have particu-
lar relevance for polio survivors, given lifelong
health problems and, for many of them, a reemer-
gence of polio-related health problems in middle
age, characterized by new or progressive muscle
weakness, joint and muscle pain, and fatigue,
which can emerge after years of stability.12,13 In
fact, women with disabilities in general can ex-
perience additional or more acute stressors in
midlife compared with their nondisabled peers.
A more vulnerable health status, fewer vocational
opportunities, less financial stability, isolation,
higher rates of physical abuse, and stigma can
compound typical midlife stressors for many wo-
men with disabilities.14–16
Polio survivors have often been characterized
as determined, hard working, and capable of
overcoming a multitude of barriers to achieve
both personal and professional success.17–20 Nev-
ertheless, early difficult and traumatic experi-
ences surrounding the onset of acute polio, such
as sudden separation from their loved ones, ill-
ness, and rehabilitation,20 have all been shown to
impact psychological functioning later in life. In
a study by Schanke et al.,21 individuals who re-
ported being psychologically harmed during
their acute illness reported, many years later, sig-
nificantly more pain, using more analgesics and
sedatives, and greater fatigue, sleep disturbance,
and nightmares than those who did not report
such early psychological harm. They also re-
ported significantly greater emotional distress
and lower QOL.
Although, compared with controls, polio sur-
vivors in general may report lower levels of
QOL,22,23 these levels themselves are not neces-
sarily low. For example, high levels of satisfac-
tion in domains of family life and sexual func-
tioning23,24 have been found, and a number of
studies have found generally high levels of QOL
and happiness among polio survivors.25–28 Psy-
chosocial factors, such as social support and ac-
ceptance of disability, also have been associated
with QOL in polio survivors.24,28,29 It is unknown
if these early experiences may have some influ-
ence on the experience of menopause, as sug-
gested by Hardy and Kuh’s research3,4 and
Greene’s vulnerability model.6
Investigations into the unique influence of
physical disability and its effect on the experience
of menopause are rooted in the overarching ques-
tion of whether women who have contended with
a physical disability have developed effective
coping mechanisms, perspectives, and outlooks
that positively or negatively influence QOL ex-
perienced during the menopause transition.
Given the complexity of the relationship of QOL
and menopause and the potential vulnerability of
certain women to experience increased stress and
a decline in QOL at menopause, the goal of this
study was to explore QOL in a sample of post-
menopausal women with physical disabilities
caused by polio. A structural equation modeling
(SEM) approach was used to confirm the expec-
tation that menopause symptoms will have a
minimal effect on QOL when disability-related
variables are taken into account. It was also ex-
pected that age and severity of postpolio seque-
lae would be only indirectly associated with QOL
through their influence on functional status.
MATERIALS AND METHODS
Participants
In 2003–2004, a study of menopause, aging, and
polio was conducted at a large midwestern uni-
versity. Letters of invitation to participate, along
with a response card, were sent to 2964 individ-
uals (women and men) from a mailing list pro-
vided by Post-Polio Health International. Poten-
tial participants were instructed to return the
response card if they wished to receive a survey.
A total of 1548 people were sent surveys, and 1282
were returned. Of these, 909 women completed
the survey. From this larger sample, a total of 752
women met the criteria for being postmenopau-
sal (defined by a minimum of 12 months since the
final menstrual period).
Measures
A written survey mailed to participants’ homes
comprised measures and nonstandardized items.
Domains of the survey included general health
status, presence of health problems and postpo-
lio sequelae, physical functioning, emotional
well-being, polio history, and menopause history.
Relevant domains from this survey for the pur-
pose of this current analysis are described here.
QOL and emotional well-being. The Satisfaction
with Life Scale (SWLS)30 is designed to measure
a global, cognitive judgment of one’s life. Items
are rated on a Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). Scores range from
5 to 35, such that higher scores indicate greater life
satisfaction. In this study, internal consistency was
0.89.
The Positive and Negative Affect Scale
(PANAS)31 is a widely used measure of positive
and negative affect. Ten positive and ten negative
affect descriptors are rated on a Likert scale rang-
ing from 1 (very slightly or not at all) to 5 (ex-
tremely). Scores for the positive and negative
scales range from 0 to 50, respectively, such that
higher scores indicate greater positive or negative
affect. Only the Positive Affect Scale was used as
one subjective dimension of QOL in this study.
The internal consistency was 0.89 for the positive
scale.
Physical functioning and postpolio sequelae. The
Functional Status Questionnaire (FSQ)32 was
originally developed for comprehensive and effi-
cient assessment of physical, psychosocial, social,
and role functioning in ambulatory medical pa-
tients. The two scales of physical functioning, Ba-
sic Activities of Daily Living (BADL) and Inter-
mediate Activities of Daily Living (IADL), were
used in this study. Both scales are rated on 5-point
Likert scales ranging from 1 (usually did not do
because of health) to 4 (usually did with no dif-
ficulty). The BADL scale comprises three items
referring to basic self-care ability (e.g., bathing
and dressing, walking indoors); the IADL con-
tains six items referring to more demanding self-
care activities (e.g., walking, driving a car, gro-
cery shopping).
Total scores (after transformation) range from
0 to 100; scores falling below 88 on the BADL and
below 78 on the IADL are considered to be in the
warning zone, suggesting reduced ability to per-
form ADLs. In this study, internal consistency
(Cronbach’s alpha) was 0.70 for the BADL and
0.85 for the IADL.
A new measure developed by the investigators
was used in the larger study to assess postpolio
sequelae severity. The development and valida-
tion of this scale are described elsewhere.33 The
Index of Post Polio Sequelae (IPPS) comprises 12
commonly reported postpolio sequelae rated on
a 5-point Likert scale ranging from 1 (slight) to 5
(extreme). Total scores on the IPPS range from 0
to 60, such that higher scores indicate greater
severity of postpolio sequelae. In this study, in-
ternal consistency for the IPPS was 0.80; scores
were normally distributed.
Menopause symptoms. The Menopause Symp-
tom List (MSL)34 is a 25-item scale of symptoms
commonly associated with menopause. Items are
rated for frequency and severity using 6-point
Likert scales. Frequency scores range from 0
(never) to 5 (almost always), and severity scores
range from 0 (not applicable) to 5 (extreme). We
performed a factor analysis of the MSL with a
subsample of women from this study, and those
findings are reported elsewhere.35 Briefly, this
factor analysis resulted in four factors. Factor 1
(psychological) consists of eight items that exactly
replicate the psychological factor on the original
MSL. Factor 2 (somatic-sensory) comprises two
items related to sensory loss and two related to
dehydration. Factor 3 (somatic-sleep) comprises
two items related to sleep disturbance and two
items related to vascularity. Factor 4 comprises
two items that describe the core elements of va-
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somotor symptoms, namely, hot flushes and
sweating. Internal consistency values for each of
the four factor scales in this sample were 0.90,
0.64, 0.65, and 0.76, respectively. Because meno-
pause symptoms range along different domains,
as suggested by this and other factor analytical
studies, an aggregate score has little meaning in
and of itself36 and may obscure important differ-
ences between symptom clusters.37 Accordingly,
scores for each factor scale, not a total score, were
used in all of the analysis.
Data analysis
Data were analyzed using SPSS 12.0 and
AMOS 5.0 statistical software (Chicago, IL). The
AMOS feature to estimate means and intercepts
was used to deal with missing data. This was de-
cided after preliminary analyses showed that us-
ing this method with the full sample (vs. only wo-
men with complete data) resulted in outcomes
comparable to results obtained when cases with
a missing data point were completely removed.
An SEM was used to examine the relationship be-
tween postpolio sequelae and menopausal symp-
toms (predictors) and subjective QOL. An ad-
vantage of using SEM is the ability to include
latent or unobserved variables in the model. The
latent variables are unobserved, theoretical con-
structs that are defined by a number of indica-
tors, or measured variables. In the SEM, latent
variables are represented by circles, whereas ob-
served variables are represented by rectangles.
To determine how well the theoretical model
represented the observed data, the chi-square sta-
tistic was generated, and a number of fit indices
were examined. Based on suggestions for favor-
able model fit provided by Kline,38 the following
criteria were set for assessing the fit of the theo-
retical model proposed in this study: (1) a non-
significant goodness-of-fit chi-square statistic, (2)
a chi-square to degrees of freedom (df ) ratio of
3, and (3) values on the comparative fit index
(CFI) and nonnormed fit index (NNFI) 0.90. The
CFI and NNFI range from 0 to 1, where 0 reflects
no fit, and 1 indicates that the theoretical model
perfectly fits the observed data.38 The root mean
square error of approximation (RMSEA) was also
examined as a fourth criterion. Hu and Bentler39
have suggested that RMSEA 0.06 should indi-
cate a good model fit.
A number of additional statistics were gener-
ated for examination in this study. Some of these
values can be seen in Figures 1 and 2. The values
used to label double-headed arrows can be
viewed as correlation coefficients indicating the
strength of relationship between two variables,
much like the Pearson correlation coefficient. The
values used to label single-headed arrows are
standardized direct effect coefficients (SDEC).
They also indicate the strength of a direct rela-
tionship between two variables, much like stan-
dardized regression coefficients. Because these
values are standardized, they typically range
from 0 to 1, with higher values indicating a
stronger relationship between variables.
Other statistics not shown in the figures are the
standardized indirect effect coefficient (SIEC) and
the Sobel test statistic (STS). The SIEC represents
an indirect effect of a predictor variable through
a mediator to the outcome variable. It is fre-
quently derived by taking the product of the
SDEC between the predictor and mediator and
the SDEC between the mediator and the outcome.
Again, higher values indicate a stronger indirect
effect. To test the significance of the indirect ef-
fect, the STS was conducted using specialized
software.40
In creating the theoretical model for this study,
in addition to age and postpolio sequelae, a num-
ber of additional measured variables were used
as indicators for three latent variables: meno-
pause symptoms, functional status, and QOL.
The scores from four subscales from the MSL
were used as indicators of menopause symptoms.
Functional status was operationally defined by
two indicators drawn from the FSQ scales, BADL
and IADL. The Positive Affect subscale of the
PANAS and the SWLS were used as indicators
representing QOL.
Therefore, the SEM contained two measured
predictors (age, severity of postpolio sequelae)
and one latent predictor (menopause symptoms
defined by four measured indicators). Func-
tional status (defined by two measured indica-
tors) was included as a mediator, with QOL (de-
fined by two measured indicators) included as
the outcome. Double-headed arrows were used
to represent correlations between variables, and
direct effects were depicted by single-headed ar-
rows.
The model was arranged to reflect hypothe-
sized relationships among variables. A good
model fit and significant associations between
variables in the predicted directions would lend
support to the following hypotheses:
Hypothesis 1. Increased age in postmenopausal
women will be associated with a decrease in
menopause symptoms. Increased age is also ex-
pected to be associated with a decline in func-
tional status.
Hypothesis 2. The greater the severity of post-
polio sequelae, the lower the functional status.
Hypothesis 3. The lower the functional status,
the lower QOL is expected to be.
Hypothesis 4. Age and postpolio sequelae will
influence QOL only indirectly through their ef-
fects on functional status.
Hypothesis 5. Greater menopause symptom
severity may be associated with a decline in func-
tional status. However, this effect should be min-
imal when age and postpolio sequelae are in-
cluded in the model.
Hypothesis 6. With the influence of age, post-
polio sequelae, and functional status on QOL ac-
counted for in the model, the effect of menopause
symptom severity on QOL is expected to be a
very small, inverse relationship.
RESULTS
Sociodemographic characteristics
Demographic information for the present 
sample of 752 women is shown in Table 1. The
majority of women in the sample identified them-
selves as white, non-Hispanic, generally distrib-
uted among the four regions of the United States
(northeast, midwest, south and west). Overall,
they were well educated, with over half of the
sample reporting a college education; over 20%
of the sample continued on to receive graduate
training. More than half of the women were mar-
ried, and less than one quarter of the sample was
separated or divorced. Although the majority of
the women were retired, more than one quarter
of the sample reported they were currently work-
ing full-time or part-time.
Ages ranged from 42 to 91 years (M  64.8,
SD  8.5). All women were at least 32.9 years 
postonset of the poliovirus and at least 1 year past
their last menstrual period. Although the time
since last menstrual period was considered to be
an important variable, its relationship with other
variables was accounted for when age was in-
cluded in the analysis.
Descriptive statistics
Prior to performing the major analyses, de-
scriptive statistics were generated for the vari-
ables to be included in the SEM. Descriptive sta-
tistics and Pearson correlations among measures
are given in Tables 2 and 3, respectively.
Structural equation model
With a total of 38 parameters estimated in the
model, the sample size (n  752) was sufficiently
large and above the number of cases recom-
mended for testing such a model (10 times the
number of parameters estimated). The model,
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TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF SAMPLEa
Demographic variable n  752
Ethnicity





Multiple ethnicity 8 (1.1)
Level of education
Less than high school 10 (1.3)
High school or GED 132 (17.6)
Some college 224 (29.8)
College degree 215 (28.6)
Graduate degree 170 (22.6)
Missing values 1 (0.1)
Marital status
Married 457 (60.8)
Divorced or separated 112 (14.9)
Widowed 93 (12.4)
Never married 88 (11.7)
Missing values 2 (0.3)
Occupational status
Working full-time or 190 (25.3)
part-time
Unemployed, looking 2 (0.3)
for job
Retired, not medical 192 (25.5)
Retired, medical 274 (36.4)
Homemaker 93 (12.4)
Retired both medical 1 (0.1)
and nonmedical
Age (years) 64.8  8.5
Age at polio onset (years) 8.6  7.0, n  750
Years postonset 56.2  7.4, n  750
Years since last menstrual 18.4  10.6, n  750
period
aValues are given as numbers with percentage in paren-
theses and as mean  SD.
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shown in Figure 1, yielded some fit indices within
the desirable range: CFI  0.96, NNFI  0.93, and
RMSEA  0.057 (90% CI 0.045-0.070). However,
it also yielded a significant chi-square value, 93.6,
df  27, p  0.001, suggesting a significant dis-
crepancy between the theoretical model and the
observed data. In addition, the chi-square/df ra-
tio of 3.5 fell above the cutoff for indicating a
good-fitting model. Because the model had a
number of satisfactory fit indices, it was further
examined in relation to previously hypothesized
relationships to determine if it might be modified
to improve the goodness of fit.
Hypothesis testing
Hypothesis 1. Age was inversely associated with
menopause symptoms (r  0.41, p  0.001) and
functional status (SDEC  0.15, p  0.001). Al-
though the relationship between age and func-
tional status was significant and in the expected
direction, it indicated a rather weak association.
Hypothesis 2. The standardized direct effect co-
efficient between postpolio sequelae and func-
tional status (SDEC  0.63, p  0.001) indicated
an inverse relationship, such that individuals
with more severe symptoms were less able to per-
form ADL, supporting Hypothesis 2.
Hypothesis 3. QOL was associated with func-
tional status in the expected direction (SDEC 
0.35, p  0.001), supporting Hypothesis 3.
Hypothesis 4. As expected, the inclusion of the
indirect pathways for both age and postpolio
sequelae through functional status to QOL re-
sulted in nonsignificant direct pathways to QOL
for both age (SDEC  0.02, p  0.62) and post-
polio sequelae (SDEC  0.05, p  0.44). To
test the significance of these indirect effects, the
STS was used. The indirect effect of age on QOL
through functional status was significant but
extremely weak (SIEC  0.05, STS  2.8,
p  0.004). The indirect effect of postpolio se-
quelae on QOL through functional status was
shown to be significant and somewhat greater
in magnitude (SIEC  0.22, STS  5.0, p 
0.001).
TABLE 2. DESCRIPTIVE STATISTICS
Standard
Mean deviation Range
Index of postpolio sequelae 25.2 10.2 0–56
MSL1—Psychological symptoms 10.0 6.7 0–32
MSL2—Somatic-sensory symptoms 3.8 3.2 0–13
MSL3—Somatic-sleep symptoms 5.4 3.2 0–14
MSL4—Vasomotor symptoms 2.9 2.5 0–10
Basic ADL 79.8 20.4 0–100
Intermediate ADL 48.7 27.7 0–100
Positive affect 33.4 7.4 10–50
Life satisfaction 21.8 7.4 5–35
TABLE 3. BIVARIATE CORRELATIONS AMONG STUDY VARIABLES (n  752)
1 2 3 4 5 6 7 8 9 10
1. Age 1
2. Postpolio sequelae 0.01 1
3. MSL—Psychological 0.32* 0.30* 1
4. MSL—Somatic-sensory 0.15* 0.39* 0.36* 1
5. MSL—Somatic-sleep 0.28* 0.37* 0.56* 0.38* 1
6. MSL—Vasomotor 0.27* 0.22* 0.45* 0.22* 0.36* 1
7. Basic ADL 0.16* 0.42* 0.03 0.07* 0.07 0.01 1
8. Intermediate ADL 0.21* 0.42* 0.03 0.03 0.01 0.05 0.62* 1
9. Life satisfaction 0.07 0.34* 0.32* 0.16* 0.16* 0.16* 0.28* 0.22* 1
10. Positive affect 0.06 0.22* 0.25* 0.09* 0.18* 0.15* 0.19* 0.17* 0.53* 1
*Correlation is significant at the 0.05 level (2-tailed).
Hypothesis 5. Although menopause symptom
severity is significantly correlated with functional
status (SDEC  0.22, p  0.001), this relationship is
weak in magnitude and normally should not be
given much importance. However, more troubling
is the fact that the model suggests a positive rela-
tionship (i.e., as menopause gets worse, function-
ing gets better). It is possible that this relationship
reflects not a causal association but rather a spu-
rious correlation resulting from the inverse rela-
tionship that menopause symptoms and func-
tional status both share with age. In other words,
functional status and menopause symptom sever-
ity in postmenopausal women both decrease as
age increases. A restriction of range with regard to
age may be an unavoidable consequence of ex-
amining postmenopausal women in which the
youngest women in the sample, those closest to
the time of their last menstrual period, tend to re-
port more severe symptoms of menopause than
the older women in the sample.
Hypothesis 6. The direct effect of menopause
symptom severity on QOL was significant and in
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FIG. 1. Structural equation model (SEM) showing the impact of age, symptom severity, and functional status on
QOL in postmenopausal women with postpolio syndrome.
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the expected direction (SDEC  0.36, p 
0.001). However, the size of the relationship was
larger than expected. Because the indicators of
QOL were correlated with the psychological
symptom factor of the MSL (Table 3), it is possi-
ble that the effect of menopause symptoms on
QOL may be driven by this indicator of meno-
pause symptom severity, with the physical symp-
toms of menopause showing no significant rela-
tionship with QOL.
In summary, there were two instances where
menopause symptoms showed unexpected rela-
tionships with other variables. Because the model
did not meet the criteria for goodness of fit, it is
possible that these unexpected relationships may
indicate problems with the model. The model
was respecified by removing the latent variable
representing menopause symptoms and treating
its four indicators as separate predictor variables
in order to examine how each individual meno-
pause symptom factor affects functional status
and QOL.
Revised model testing
In the revised model (Fig. 2), the relationship
between menopause symptoms and functional
status was estimated to see if the previous rela-
tionship was, in fact, a spurious correlation rather
than a genuine or true effect. The model was also
examined to see the individual contributions to
QOL made by each of the menopause symptom
factors, with the expectation that the psycholog-
ical symptoms would show a significant rela-
FIG. 2. Revised structural equation model (SEM) after respecification. Intercorrelations among predictors were esti-
mated by the model but are not depicted here, for the purpose of simplicity. See Table 3 for the correlation matrix with
all interrelationships. The direct effects of severity of postpolio sequelae (SDEC  0.16, p  0.005) and age (SDEC 
0.07, p  0.120) on QOL were also estimated in the analysis but omitted from this figure for the sake of clarity.
tionship with QOL whereas the physical symp-
toms would not.
Testing of the revised model revealed a signif-
icant relationship between the psychological
symptom factor and QOL (SDEC  0.35, p 
0.001). In addition, none of the physical meno-
pause symptom factors showed significant rela-
tionships with either functional status or QOL 
0.10. This respecified model yielded a nonsignif-
icant chi-square value, which indicated no sig-
nificant discrepancy between the proposed
model and the observed data (chi-square  18.5,
df  13, p  0.138). All fit indices indicated a good
fit: CFI  0.997, NNFI  0.987, chi-square/df 
1.43, and RMSEA  0.024, 90% CI 0.000-0.046).
DISCUSSION
The present study showed that when the ef-
fects of postpolio sequelae and functional status
are included in a structural equation model, only
the psychological symptoms of menopause play
a prominent role in explaining QOL in this sam-
ple of postmenopausal polio survivors. Physical
menopause symptoms, on the other hand, such
as somatic-sensory, somatic-sleep, and vasomo-
tor symptoms, do not play a prominent role in
explaining functional status or QOL in this sam-
ple of women. This is not an entirely surprising
finding given the research on QOL and disabil-
ity. The concept of response shift has been iden-
tified as key to measuring QOL in relation to
changes in health status. Response shift refers to
a change in the evaluation of QOL as a result of
changes in internal standards, values, and con-
ceptualizations.41 For example, changes related to
aging with a physical disability and the attendant
shifts in functional independence can serve as a
catalyst for the process of response shift. Some in-
vestigators also speculate that unattainable goals
(e.g., physically demanding) may be devalued,
and those things that are achievable become more
highly valued in an effort to enhance QOL after
disability.42,43 In this study, women who have
contended with a lifelong disability may not con-
sider physical symptoms to have the same nega-
tive impact on QOL as a nondisabled woman
may; therefore, its direct impact on QOL is neg-
ligible, as found in this study. Instead, its effect
is mediated through its impact on physical func-
tioning and, in turn, its impact on independence.
This is supported by other studies that have sim-
ilarly found the severity of the condition or in-
jury impacts QOL via its effects on functioning.44
The initial model did not meet all the criteria
used to determine goodness of fit and generated
two values that represented relationships with
menopause symptoms that were contrary to ex-
pectations. The first unexpected relationship sug-
gested that a decrease in menopause symptom
severity was associated with a decrease in func-
tional status, yet there are no known studies that
support this relationship. Furthermore, this was
not a very strong relationship and could be linked
to a relationship with a third variable, namely,
age. Because the present sample consisted of 
women who were postmenopausal, menopause
symptoms subside as age increases, as expected.
Another effect of increasing age was a 
decline in functional status. These relationships
between age and both menopause symptom
severity and functional status were evident in the
negative values generated by the model. It was,
therefore, hypothesized that the apparent rela-
tionship between menopause symptom severity
and functional status was a spurious correlation
resulting from the manner in which both vari-
ables were similarly affected by age. This was
confirmed in the respecified model when no sig-
nificant relationships were observed between
menopause symptoms and functional status.
The second unexpected relationship was noted
between menopause symptom severity and QOL,
suggesting that as menopause symptom severity
increased, QOL decreased. Although this rela-
tionship was in the expected direction, it was
larger than anticipated. Because significant asso-
ciations were noted in the correlation matrix be-
tween the psychological symptom factor and the
QOL indicators and because this relationship
with QOL was stronger than the other meno-
pause symptom factors, it was believed that this
psychological symptom factor may be responsi-
ble for the seemingly strong relationship between
menopause symptom severity and QOL. A bet-
ter fitting model was obtained by allowing func-
tional status to be associated with each of the four
menopause symptom factors as individual, ob-
served variables. This suggests that the physical
symptoms of menopause have no direct impact
on QOL in the present sample when the effects
of age and disability are included in the model.
In addition, functional status was shown to act
as a mediator in the relationship between post-
polio sequelae and QOL, such that age and post-
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polio sequelae affect QOL only indirectly through
the mediating effects of functional status. In other
words, postpolio sequelae appear to affect QOL
only indirectly through functional status. As dis-
cussed, this finding is not surprising. A signifi-
cant but weaker indirect effect was found be-
tween age and QOL through functional status.
In this current study, psychological symptoms
exerted the most direct and powerful effect on
QOL, highlighting the complexity of factors in-
fluencing the experience of menopause. Caltabi-
ano and Holzheimer45 examined the influence of
optimism, “health-related hardiness,” and “sense
of coherence” on menopause symptom experi-
ence. Health-related hardiness refers to commit-
ment, challenge, and control that are expressed
when faced with a health challenge, such as
chronic illness. For individuals with high levels
of health-related hardiness, illness is appraised as
a challenge rather than threat. Sense of coherence
refers to the ability to reasonably anticipate life
events, the degree to which one believes that ac-
tions can fulfill needs, and the capacity to find
some aspect of the environment worthy of per-
sonal investment. Low levels of sense of coher-
ence have been associated with higher anxiety and
depression. In the study by Caltabiano and
Holzheimer,45 optimism and sense of coherence
were shown to have a direct and positive effect on
symptoms and psychological distress. The indirect
effects of these three factors on the experience of
menopause appeared to work through problem-
focused coping vs. emotion-focused coping or at-
titudes. Others also have found that coping styles
and personality influence stress experienced at
menopause.7
These studies have important implications for
understanding the experience of menopause and
its subsequent effects on QOL in women with
physical disabilities, particularly with regard to
health-related hardiness, associated with positive
appraisals of illness, and coping. Although
health-related hardiness did not have a direct ef-
fect on QOL in Caltabiano and Holzheimer’s sam-
ple,45 for women who contend daily with the ef-
fects of disability, its effect may be different. For
example, the lifelong experience of disability may
inoculate some women against distress associ-
ated with menopause symptoms; furthermore,
physical changes or decline may be less associ-
ated with QOL for these women, who evaluate
the quality of their lives on nonphysical criteria,
as discussed above in regard to response shift.
This may help to explain the absence of a direct
relationship between the physical menopause
symptoms and QOL in this sample of women.
Problem-focused coping had a positive effect
on QOL in Caltabiano and Holzheimer’s study45
and has been found to be similarly effective in the
context of disability and postpolio in particular.
Problem-focused coping is characterized by the
use of strategies to solve problems46 and differs
from emotion-focused coping in that its efforts
are toward changing the situation rather than the
perception of the situation. In general, polio sur-
vivors have been shown to use a high level of
problem-focused coping.29,47 Although not di-
rectly measured in this current study, problem-
focused coping practiced over a lifetime may
serve these women well as they transition
through menopause.
Hardy, Kuh, et al.3,48–51 have written exten-
sively about the influence of early life experi-
ences, social context, and their influence on the
experience of menopause. In particular, the stress
experienced during menopause can be attributed,
in part, to other life experiences and the psy-
chosocial context of a woman’s life. For example,
Kuh et al.3 found that after accounting for recent
life stress, women with a high level of psycho-
logical distress at midlife had prior experience of
mental and physical health problems in adult life,
scored high on neuroticism scales and exhibited
antisocial behavior in adolescence, and had more
parental divorce in childhood.
Early commentaries written during the polio
epidemics of the 1940s and 1950s reflect a deep
understanding of the emotional impact of po-
lio.52,53 Anecdotal reports and case histories de-
scribe powerful and traumatic early polio expe-
riences of many survivors. In Wennenberg and
Ahlstrom’s qualitative study20 of early traumatic
experiences and later psychological distress,
three fourths of their sample said that the sudden
separation from their loved ones, illness, and re-
habilitation were traumatic. The reemergence of
a disease once thought to have been conquered
and its potential to trigger early memories has
been cited as making a substantial contribution
to diminished psychological well-being experi-
enced by polio survivors.20,54–57 It is possible that
such early traumatic experiences may also influ-
ence distress experienced in midlife and is wor-
thy of further study.
This study’s findings suggest that issues be-
yond physical status can have influence over
emotional states in these polio survivors. Some
studies have found no association between post-
polio sequelae and psychological distress.22,55,57
In others, such symptoms as fatigue,58 pain,59–61
low energy,62 poor health rating,61 more somatic
complaints,63 and diminished physical mobility64
have been associated with elevated levels of psy-
chological distress. As noted earlier, individual
perception, attribution, and meaning have been
found to be more powerful predictors of psycho-
logical distress than objective findings in the con-
text of illness and disability.55,65
Clinical implications
The clinical implications of these findings sug-
gest that attention to psychological symptoms—
not exclusive to menopause but also other psy-
chosocial stressors, particularly in regard to aging
and disability for women—is important, given
their influence on QOL found in this study. An
exclusive focus on menopause to the exclusion of
myriad other life stressors and influences on a
woman’s psychological well-being in midlife ig-
nores the larger context of life in which they live.
In particular, many women with disabilities may
contend with additional or exacerbated stressors
related to their disability.15 These findings re-
garding functional status and QOL also empha-
size the importance of maximizing functional sta-
tus through evidence-based rehabilitation
practices and finding new ways to effectively per-
form ADL through new techniques, compen-
satory strategies, and advances in assistive tech-
nology.
Limitations and directions for future research
Although there are some advantages to having
a demographically homogeneous sample, such 
as this one, when exploring uncharted territory
(thereby reducing confounders, many of which
may not yet be identified), race and ethnicity can
impact the experience of menopause symptoms,
and, thus, findings from this study cannot be gen-
eralized to other non-Caucasian populations of
women with physical disabilities. Future studies
should involve more diverse samples and include
those psychosocial factors known to impact
menopause symptom experience to better un-
derstand how they, in turn, interact with physi-
cal disability. Future research should also include
an age-matched control group of nondisabled
women in postmenopause to further investigate
the impact of disability on QOL in postmeno-
pausal women.
The advent of the polio vaccine in 1955 essen-
tially eradicated the disease in the United States,
and as a result, very few women who had polio
are in early middle age and in premenopause and
perimenopause. Their older age, hence post-
menopausal status, and less severe symptoms in
general likely impacted findings. Future studies
aiming to understand the interaction of disability
and menopause should involve women with
other disabling conditions that allow for a
broader range of the menopause continuum and
greater variability in menopause symptoms,
which may produce different results from those
found in this study. For example, it is likely that
the spurious correlation found in this study be-
tween the latent menopause symptoms variable
and functional status may have been generated
by a restriction of range with regard to age and
menopause symptom severity.
Large samples are always desirable, but inter-
pretation of findings must be tempered by the in-
creased likelihood of obtaining statistical signifi-
cance. In such cases, even the smallest differences
between groups and the smallest correlation co-
efficients appear to be significant. In this respect,
the size of the relationship should be evaluated
and understood in the context of what would be
clinically or practically significant.
Because the measurement of menopause symp-
toms in the context of disability and accounting
for overlap is essentially unprecedented in the lit-
erature, we cannot be certain that the MSL ade-
quately captures menopause symptoms that are
most likely to interact with disability (which will
vary also by disability characteristics). In fact, for
this study, symptoms not captured by the MSL
may account for the lack of association between
physical symptoms of menopause and functional
status. Furthermore, there is a question of
whether the MSL or similar scales will capture
those symptoms that are of greatest concern to
women with disabilities or those symptoms or
conditions that produce the highest risk of fur-
ther health problems for these women, such as
osteoporosis or cardiovascular disease. Qualita-
tive research methods often can capture the rich-
ness and complexity of how physical symptoms
are experienced and may be the best mode to ex-
plore this question further. Similarly, measures of
functional status via self-report are inherently
limited with respect to objective indices of func-
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tioning that would otherwise be obtained by
physical examination. The measurement itself
may be limited in the degree to which it captures
the breadth of functional activities performed on
a daily basis. Use of the FSQ itself may attenuate
associations with physical menopause symptoms
as well.
CONCLUSIONS
Understanding the influence of menopause on
QOL is complex in and of itself; empirical re-
search has shown that there are many different
factors that influence a woman’s experience of
menopause and, hence, the quality of her life dur-
ing this transition. The additional layer of com-
plexity that disability brings further challenges
our understanding of how the pieces of this in-
tricate puzzle fit together—how disability im-
pacts menopause, and how menopause impacts
disability. However, this challenge should not
mitigate our efforts to continue investigation in
this area, as there are millions of women, whose
numbers continue to rise due to advances in
healthcare and disability management, who are
entering or will soon enter the menopause tran-
sition with little understanding of if and how
their experience may be influenced by disability,
and vice versa, both positively and negatively.
There also may be much that women with a life-
long physical disability can teach their nondis-
abled peers about thriving in spite of physical and
other losses and about the changes in life that can
accompany menopause.
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